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Abstract: Now that a majority of hospitals and primary care physicians have made the transition to electronic 
health record (EHR) systems, realizing value from this investment has become a major issue. The issue raises 
two key questions: Why do so many EHR implementations continue to fall short of achieving intended 
healthcare outcome goals?  What differentiates those that succeed from those that fall short? This article 
builds on prior research using a systems framework to analyze the EHR implementation process. It focuses 
on ten common themes (CSFs) that appear to differentiate institutions which achieve positive healthcare 
outcomes from those that do not. Results are highly relevant for healthcare institutions now seeking to focus 
on realizing the value of their EHR systems. 
 
 
INTRODUCTION 
 
Now that a majority of hospitals and primary care physicians have made the transition to electronic health record 
(EHR) systems, realizing the full value from this investment has become a major issue. A recent College of 
Healthcare Information Management Executives (CHIME) survey indicates that optimization of EHRs will be a top 
priority in the next year for over 70 percent of respondents (Leventhal, 2015). This is hardly surprising since health 
IT implementation projects frequently fall short of achieving their potential. In fact this result is true of IT 
implementations across all industries; research indicates that half or more of IT projects continue to fall short of 
target goals (Aguirre, 2014). The key question for EHR implementation is what differentiates initiatives that succeed 
from those that fall short? This article builds on the authors’ earlier research examining organizational EHR 
implementation from a systems framework to identify factors that differentiate institutions that achieve positive 
outcomes from those that report little to no impact and sometimes negative results. The primary aim is to identify 
what healthcare organizations that achieve the best results share in common that may account for their success in 
‘meaningfully using’ health IT to improve care delivery.  
 
A publicly subsidized demonstration project that implemented comprehensive, point-of-care, clinician-centric health 
IT systems in 20 New York city-area nursing homes illustrates the problem. The research findings reported 
considerable variation in outcomes: 
 
“Despite the fact that each home implemented the same software and hardware via the same vendor, 
there have been variations observed both by early research findings and by the 1199 Training Fund 
coordinators about how the adoption of HIT has affected, and has been used by, homes.  Examples of 
these differences  range from how homes responded to bugs in the HIT system, to whether the 
technology  was fundamentally perceived as a means of improving clinical indicators, financial 
outcomes, employee efficiency, or the entire culture of a home and perceived time savings.  Variation 
was also reported in use of available health IT data. The quality improvement possibilities inherent in 
these capabilities are very rich, but not all homes have engaged in these types of analyses and 
customizations, and those that did, pursued different strategies.”(Klinger & White, 2010) 
 
Although there is a growing consensus that health information technology and exchange play foundational roles in 
addressing  cost, quality, and access challenges of the United States healthcare system, prescriptions for how to get 
there successfully vary widely. Frequent failure to achieve intended healthcare outcomes is evident in the growing 
attention being placed on EHR “optimization” and “realizing the value of health IT.” Despite well-established 
methodologies and recommendations for managing health IT implementation initiatives, the same lessons continue 
being learned through trial and error by clinicians, health IT specialists, and healthcare systems of every ilk. The 
Transactions of the International Conference on Health Information Technology Advancement 2015                               Vol. 3 No. 1 
 
21 
 
cost is significant in dollars and results, with some experts reporting failure to achieve intended results 50 percent or 
more of the time (Keshavjee, 2006; Leviss, 2010; Goroll, Simon, Tripathi, Ascenzo, & Bates, 2009). Studies 
assessing the impact of EHRs tend to focus on technical factors, overlooking the possibility, as systems theory 
would suggest, that lack of results may be attributable to people, process, and other dynamics of the healthcare 
setting rather than the technology itself. 
 
Systems theory provides a framework for viewing health IT implementation holistically as opposed to 
reductionisticly. It recognizes the extremely complex dynamics of the healthcare environment. The objective is not 
just to look at individual factors, but to also look at the complex interaction of people, process, and technology to 
gain better insight into differences in outcomes.  
 
Our initial study findings (Regan & Wang, 2015) identified ten context, process, and technology variables that 
appear to differentiate institutions which have been most successful in achieving meaningful use (i.e., optimizing or 
achieving the value of EHRs). In order to further validate and clarify previous findings, this second phase of the 
study compared additional examples of EHR implementation and related research on the systemic nature of 
innovation and change. Results are highly relevant for healthcare institutions now seeking to focus on realizing the 
value of their EHR systems. The intent is to move beyond basic questions of whether health IT creates value to 
focus more on understanding how the technology can be “meaningfully” used to transform care delivery to achieve 
the primary aim of increasing patient access and improving quality of patient care at reduced costs (Jones, 2014, 
p.52). 
 
BACKGROUND / LITERATURE REVIEW 
 
As the momentum for transitioning to electronic health records accelerates, the national focus has shifted from 
buying and using the technology to sharing information across the continuum of care and transforming the United 
States health care system. Many observers believe that national momentum for healthcare change has reached the 
“tipping point,” in the terminology of Malcolm Gladwell. However, the challenges of realizing value from 
investments in transitioning to EHR systems on a national basis remain daunting. Buy-in among healthcare 
professionals continues to be problematic (Khoja, 2013; Coplan, 2013; Heisey-Grove, 2014). 
 
To further validate and clarify previous findings, the second phase of research has focused on identifying additional 
multifunctional health IT interventions published since 2012.  Research reports and case studies, both success stories 
and failures, evaluated in the first phase of this project, identified a wide range of variables believed to impact 
outcomes. These variables, which relate to people and process as well as technology, are presented in the form of 
incentives, barriers, lessons learned, implementation guidelines, and others. Lau et al. (2012) identified over 100 
factors in their review of 43 selected studies. Table 1 and 2 provide two representative frameworks showing the 
many variables associated with successful implementations of EHR systems. Table 1 is based Karim Keshavjee et 
al.’s (2006) systematic review of EHR implementation frameworks. They concluded that existing EHR 
implementation frameworks did not explain all elements experienced by implementers and have not helped to make 
EHR implementation any more successful. Table 1 summarizes their overarching framework that integrates multiple 
conceptual frameworks with the goal of explaining factors that lead to successful EHR implementation. Table 2 is 
based on the work of Dr. Kenneth G. Adler, MD (2007). He organizes the key factors of EHR implementation into 
three categories: team, tactics, and technology.  His summary is intended as a practice guideline for practitioners of a 
successful EHR implementation. To a large extent it parallels the framework offered by Keshavjee et al., (2006) yet 
it also includes some different emphases. Although informative, these studies do not address the issue of why so 
many EHR implementations fail to achieve anticipated benefits.  
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Table 1. Recommendations for Planning and Implementing EMR Systems 
 
Critical Questions  People, Process, or Technology (description) 
PRE-IMPLEMENTATION PHASE 
 Whose vision is it? 
 Why are we doing it?  
 What is the mission of project? 
 Governance (people) - A senior management’s activities or substantive personal 
intervention in the management  
 Who is in charge?  Project management leadership (people) – Bridge between top management and 
other stakeholders  
o Project Manager - Plan, motivate, evaluate EMR, etc. 
o Project Champion – Gain enthusiasm within work group 
 Within large organization – Use EMR Committee 
 How does it help the organization or 
employees? 
 Does it make “my job” easier? 
 Analyze state of ‘organization’s readiness’ (process) 
o Prepare for the change 
o Demonstrate benefits to all addressing barriers or obstacles 
 What do all stakeholders think?  Involve multiple stakeholders (people) - Gain active participation and effective 
support 
 What applications, features, etc., are 
needed? 
 Carefully select software, hardware, databases (process) 
o Conduct thorough needs analysis 
o Systematically evaluate technology alternatives 
 Can all data be accessed where ever 
or whenever needed? 
 System interoperability (technology)  
o Integrate with existing information systems 
o Develop strategy to pre-load all existing data 
 How is each feature used?  Technology usability  (technology) 
o Hardware – placement, type, and ease-of-use of devices  
o Software –user interfaces and support of clinical workflows and processes 
IMPLEMENTATION PHASE 
 How will my job change?  Workflow and redesign (process) 
o Understand the patient care process 
o Fit staff and physicians clinical workflows together 
 How do I do this?  Training (people)  
o Initial provided by vendor in language of users 
o On-going required to gain expertise 
 What problems do we have?  Strong vendor partnership (people) 
o Responsive to identified system modifications or improvements during the 
implementation 
o Efficient and effective on-site help desk 
o Select and develop ‘super-users’ within the organization  
 Who’s going to help when you leave?  Support (process) 
o Develop strategy for ongoing support 
 Who do I talk to about a problem?  Feedback and dialogue (people) 
o Regular staff / review meetings 
o Trouble-tracking systems with reports 
o Continuous implementation evaluation, monitoring, and tracking  
 Whose record is it?  Privacy and confidentiality (process) 
o Must meet continually changing legal requirements 
o Requires trade-offs between confidentiality and access 
POST-IMPLEMENTATION PHASE 
 What happens in an emergency?  Technical support and business continuity (technology) 
o Vendor contract agreements specify levels of support 
o Business continuity plan identifies roles, responsibilities, processes 
 Where do we find continuing help?  User groups (people) 
o Scheduled user meetings led by EMR champions increases user acceptance 
o On-going system refinements increase user satisfaction 
 Why should I bother?  Incentives (process) 
o Reinforce benefits to users and improved patient care 
o Demonstrate cost and time efficiencies  
(Regan & Wang, 2015) 
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Table 2. The Three T’s of a Successful EHR Implementation 
 
TEAM TACTICS TECHNOLOGY 
Senior support and project 
champion 
 Identify one or more EHR 
champions or don’t implement 
 Make sure your organization’s 
senior executive fully supports 
the EHR 
Project manager and 
management 
 Use an experienced, skilled 
project manager 
 Utilize sound change 
management principles 
Goals and expectations 
 Have clear, measurable goals 
 Make sure users share your goals 
 Establish realistic expectations 
 Don’t try to implement an EHR 
in a dysfunctional organization 
Process - planning 
 Plan, plan, plan 
 Redesign your workflow 
 Don’t automate processes just because 
you can; make sure the automation 
improves something 
 Design a balanced scanning strategy 
Process - implementation 
 Pick a vendor with an excellent 
reputation for support 
 Utilize a phased implementation 
 Consistently enter key data into your new 
EHR charts 
 Get data into the EHR electronically 
when possible 
 Don’t “go live” on a Monday 
 Lighten your workload when you “go 
live” and for a short period afterward 
People 
 Train, train, train 
 Be flexible in your documentation 
strategy and allow individual 
differences in style 
 Don’t underestimate how much time 
and work is involved in becoming 
“expert” with an EHR 
 Utilize “power users” at each site 
Hardware 
 If you’re a small practice, 
consider an Application Service 
Provider (ASP) model. 
 Don’t scrimp on your IT 
infrastructure. 
 Make sure your servers and 
interfaces are maintained on a 
daily basis. 
People 
 Make sure that your IT personnel 
do adequate testing. 
 Utilize expert IT advice when it 
comes to servers and networks. 
Process 
 Back up your database at least 
daily. 
 Have a disaster recovery plan and 
test it. 
 
(Regan & Wang, 2015) Taken from Adler (2007). “How to Successfully Navigate Your EHR Implementation.” 
 
Some of the myriad of variables might be considered in the category of sound planning and project management. 
Some may be particular to a given project; others are common across all projects. All the variables potentially 
influence the outcomes of any given project. However, missteps in addressing many of these factors often are 
correctible. The missteps may result in slowing down progress or require going back and modifying initial plans. 
However, they do not necessarily doom a project. Yet we also know that over half of health IT projects do fail, 
either falling short of intended improvements, leading to disuse, or resulting in cancellation. The question raised by 
our current study is whether, among all the many variables that must be addressed, it is possible to identify some 
that are critical to success; that is, they consistently make or break projects across many settings and projects. A 
related question is whether the critical success factors might change over time as implementation of health 
technology progresses along the adoption curve. In other words, are the factors the same among innovators and early 
adopters as they are among, the early majority, and will be among the late majority and laggards?  For example, 
might the critical factors change as healthcare innovation passes the “tipping point,” as the momentum and evidence 
build? Another interesting aspect of this question is to what extent it is realistic to expect institutions to learn from 
the experience of others and to what extent each institution needs to go through the tough learning curve on its own.  
 
This second research phase has focused specifically on the 10 variables (factors) that appear to differentiate success 
from failure, which were identified in our original study (Regan, 2015). The research sought to provide additional 
insight into how and why these variables might influence project success as well as to confirm that the issues 
identified earlier continue to persist as methodologies for EHR implementation mature. In addition, evidence was 
sought for other possible variables associated with success or failure. We also sought to delve more deeply into 
issues related to the systemic nature of healthcare innovation. Four prior studies have been identified to date that 
address the same questions as the current study in trying to determine what factors distinguish health IT 
implementations that achieve their intended goals from those that fail or fall short (Adler, 2007; Keshavjee, 2006; 
Jones, 2014; Lau, 2012). Three other literature review studies focused on identifying barriers and incentives for 
adoption and use (Holroyd-Leduc, 2011; Mair, 2012; Lluch, 2011). However, a number of research studies and other 
analyses bring up issues related to contextual variables that appear to have influenced project results, which point to 
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organizational interdependencies and the systemic nature of sustaining major organizational changes (Heisey-Grove, 
2014; Hagland, M., 2014; Marchibroda, J., 2014; McCann, E., 2012; Punke, 2014; Singh, 2014). No studies have 
been identified that specifically use a systems framework to analyze the effectiveness of EHRs. However, the 
emergence in June 2012 of a new interdisciplinary journal, Health Systems, promotes the idea that all aspects of 
health and healthcare can be viewed from a systems perspective. The journal’s underlying philosophy is that health 
and healthcare systems are characterized by complexity and interconnectedness, where “everything affects 
everything else.” Therefore, the editors suggest, “problems in healthcare need to be viewed holistically as an 
integrated system of multiple components (people, organizations, technology and resources) and perspectives.” 
(Brailsford, Harper, LeRouge, Payton, 2012, p.2) 
 
Recent literature on innovation in healthcare also underscores the systemic nature of transformation (Christensen, 
2009).  In their study of disruptive innovation in healthcare, Christensen, Grossman, and Hwang (2009), focus on 
the interdependent nature of transformational changes. For example, in their discussion of disruptive business 
models, they state, “When disruptive innovators assume that relying on the existing value network is a cheaper, 
faster way to succeed, they invariably find that ensconcing their “piece” of the system into the old value network 
kills their innovation—or it co-opts and reshapes their disruptive business model so that it conforms to that system. 
Vice Versa never happens.”   
 
Dr. Harvey Fineberg, past president of the Institute of Medicine, stresses in a 2012 address the importance of 
thinking about healthcare from a systems perspective and always putting the patient at the center of the system. He 
cites statistics about the high error rates in U.S. medical care, and talks about the challenges of designing for safety 
in a complex tightly coupled system. He suggests that although we do not know all the answers to transforming U.S. 
healthcare, one thing we know for sure: Our U.S. medical system is perfectly aligned to get the results we are 
getting! He goes on to infer that if we want different results, we need to be willing to do things differently, to rethink 
the models through which we deliver care. He is also a strong proponent of the view that higher quality of care will 
lead to lower healthcare costs, and provides many concrete examples based on redesigning systems of care 
(Fineberg, 2012). 
 
Insights into success versus failure can also be gained by looking at the nature of process (workflow) changes that 
organizations have made with health IT. Achieving the value of EHRs involves integrating across silos of care. The 
more successful organizations appear to have integrated process change with EHR implementation; whereas, less 
successful organizations often take an approach of implementing first, then addressing work process issues later. 
Connected for Health, a detailed case history of Kaiser Permanente’s (KP) journey to transforming care and 
achieving the value of EHRs, underscores the systemic nature of transformation and stresses the centrality of 
strategic leadership. Editor Dr. Louise Liang, MD, served as executive consultant to Kaiser Foundation Health Plan, 
and from 2002 to 2009, she served as senior vice president, Quality and Clinical Systems Support, where she led the 
development and implementation of KP’s HealthConnect $4 billion-plus transformation initiative (Liang, 2010). In 
his assessment of this effort, Dr. Donald Berwick, president and CEO of the Institute for Health Improvement, 
states, “Without clear incorporation into the actual process of care and without the re-engineering of those processes, 
and without the changes in norms, capabilities, and culture to allow those new systems to take root, KP 
HealthConnect would become what far too many other health care organizations had already discovered in their 
own modernization journeys: the computerization of a defective status quo” (Liang, p. xvi). Although some are 
quick to point out the uniqueness of KP as an integrated health system, their experience is instructive, and their 
former CEO George Halvorson, in reflecting on lessons learned, underscores the systemic nature of change (Liang, 
2010). 
 
Based on their targeted review of existing literature on health IT implementation and use, Rippen et al. (2013) 
identified five major facets of an organizational framework for providing a structure to organize and capture 
information on the implementation and use of health IT. The authors propose a new organizational framework for 
health IT implementation and use with five major facets: technology, use, environment, outcomes and temporality.  
 
A systematic review of the health information technology research sponsored by the Office of the National 
Coordinator for Health IT (ONC) (Jones, Rudin, Perry, Shekelle, 2014) observed that very few studies report 
adequate information on implementation and context of use to determine why most health IT implementations are 
successful while some are not. They conclude that “it is no longer sufficient to ask whether health IT creates value; 
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going forward, the most useful studies will help us understand how to realize value from health IT (Jones, 2014, 
p.52). They call for researchers to shift the focus from if to how by promoting research that empirically studies the 
mediating effects of contextual and implementation factors on the relationship between health IT and key healthcare 
outcomes. The lack of reporting about context and implementation details raises a question of whether these 
important factors are being ignored during implementation or if researchers are overlooking them or consider them 
unimportant.   
 
Recent research viewing IT-associated organizational change through the lens of Affordance Actualization theory 
shows promise of providing new insight into how and why outcomes occur, rather than on what outcomes occur and 
what the major barriers to those outcomes are (Strong, 2014). An affordance is defined as “what is offered, 
provided, or furnished to someone or something by an object” (which in our case would be an EHR system) (Volkof 
& Strong, 2013). Thus affordances can essentially be seen as potential benefits or value of using EHR systems. The 
theory shifts the view of EHR implementation as a single intervention to a greater focus on the dynamic process by 
which outcomes are achieved—in our view a systemic perspective. Instead of examining outcomes at a single level, 
it examines the multi-level dynamics of “actualization” (which in our view would be achieving the potential of 
health IT) focusing on how the organizational change process and outcomes emerge from individual actualization 
processes and their immediate concrete outcomes.  
 
In conclusion, the growing body of research on EHR implementation identifies many variables associated with the 
implementation of electronic health record systems, but little evidence that may explain the wide variation in results 
achieved. 
 
THEORETICAL FRAMEWORK. 
 
The theoretical framework for this study is systems theory. System theory provides a framework for examining the 
fit among technology, people, structure, and process and has been widely applied in examining organizational 
behavior across many settings, especially in the workplace. The applicability of systems theory to research in 
healthcare settings has been established by a number of researchers (Brailsford, 2012; Payton, 2011; Frank & 
Murray, 2000).  The dictionary defines a system as a set of interacting or interdependent components forming an 
integrated whole.  Mingers & White (2010) provide a useful summary of the way in which the systems approach is 
generally understood among system researchers:* 
 Viewing the situation holistically, as opposed to reductionisticly, as a set of diverse interacting elements 
within an environment. 
 Recognizing that the relationships or interactions between elements are more important than the 
elements themselves in determining the behavior of the system. 
 Recognizing a hierarchy of levels of systems and the consequent ideas of properties emerging at different 
levels, and mutual causality both within and between levels. 
 Accepting especially in social systems that people will act in accordance with different purposes or 
rationalities. 
 
Phase Two of our research has focused more specifically on the systemic nature of IT-based innovation and change 
to gain greater insight into how context interacts with technology in impacting results. As the focus of IT 
implementation shifts to optimization (achieving the value from EHRs) and moves out of the domain of an IT 
project to the domain of clinical transformation, we might logically expect that process and context variables would 
become increasingly important in achieving healthcare improvement outcomes. 
 
METHODOLOGY 
 
This article addresses Phase Two of a multi-phase research project. The primary method for Phase One of the study 
was a systematic analysis and synthesis of published research, case studies, and other health IT implementation 
reports and innovation projects. The search process focused on identifying multifunctional health IT interventions 
                                                          
* The first author is well versed in systems theory. However, an in-depth discussion is not within scope of this article primarily for space 
limitations. A large body of theory and practice is readily available to interested readers. 
Transactions of the International Conference on Health Information Technology Advancement 2015                               Vol. 3 No. 1 
 
26 
 
using EHRs that encompassed at least some of the functionalities required under meaningful use. Fifty studies and 
cases were analyzed for the first phase. The objective for Phase One was to identify a robust sampling of 
implementation projects.  Prior research shows that “Many of the same lessons were extracted from widely different 
care settings” (Ludwick, 2009, p24; Lluch, 2011, p.852). Searches of several IT and healthcare databases were 
conducted (PubMed, Google Scholar, AHRQ, HealthAffairs). Search strategies used terms such as health IT, health 
information technology, health informatics, health IT implementation, EHR implementation, CPOE implementation, 
Meaningful Use, healthcare innovation, and similar terms.  
 
The analysis focused on identifying people, technology, structure, and process variables associated with success or 
failure of health IT implementation and innovation projects. The first step was to compile a comprehensive listing of 
variables identified as incentives and barriers to adoption and use, including the presence or absence of factors 
commonly cited as best practices. The next step was to organize the different variables to eliminate redundancies 
due to variability in use of terminology.  The refined list of variables was used to systematically study each research 
report or case study to analyze and catalog how the variables related to the reported results of the project. Most 
studies focused on only a subset of the total list of variables. Reported findings as well as the discussion, lessons 
learned and conclusions were used for this purpose. The final step was then to look for patterns or commonalities 
across the sample of reports and how they were associated with success and failure.  
 
A similar process was used in at least three other systematic reviews we identified (Jones, 2014; Lau, 2012; 
Kashavjee, 2006).  Overall, however, few research projects have approached evaluation of EHRs from a systemic 
framework. Many of these studies have focused more on user acceptance issues than on the value achieved from a 
healthcare outcomes perspective. Moreover, most research projects that have attempted to evaluate the effectiveness 
(i.e. value) of EHR implementation, have focused fairly narrowly on a specific set of factors. Findings related to 
context variables or other more systemic issues are often reported in relation to lessons learned rather than having 
been assessed as variables in the study.  
 
Phase Two of the study has focused specifically on two strategies: 
1. Analyzing the reported results of additional research projects and case studies published since 2012 to 
assess if more recent experience confirms, extends, or contradicts findings and conclusions of Phase One. 
2. Reviewing related literature on the ten specific CSFs identified in Phase One, including health IT-related 
theories and models, in an attempt to gain further insight into how and why they impact the success or 
failure of EHR systems—and thus on the ultimate value achieved from the transition to electronic health 
records in terms of healthcare outcomes. Although we focused on the literature related to healthcare, this 
exploration took us outside of healthcare to look at achieving the value of IT in other settings as well. 
 
The objective of Phase Two is to help ensure that we are looking at the right things and asking the right questions in 
subsequent, more empirical, phases of the study. 
 
Definitions 
 
For the purpose of this study, success is defined as targeted measurable improvements in healthcare outcomes 
established in advance for health IT projects. Both process and health outcomes were considered.  Failure is defined 
as significantly falling short of targeted measurable improvements in healthcare outcomes, low buy-in among 
intended user population (under 60%) leading to only partial use of functionality and continuation of former (paper) 
practices, or reduction in project goals, or cancellation of project.  This study did not make any distinctions between 
the terms EHR and EMR and used both terms interchangeably in selecting health IT implementations to evaluate. 
(Specific subsystems, such as e-prescribing and CPOE, are encompassed within our EMR/EHR definition) Studies 
in both hospital and multiple practice settings are included. Meaningful Use is defined in the broad sense under the 
intent of promoting the effective use of health IT to innovate and improve the delivery and outcomes of care. 
Although recognizing the specific measures used for reimbursement under the HITECH Act incentive programs, the 
use of the term here is much broader. 
 
 
 
Transactions of the International Conference on Health Information Technology Advancement 2015                               Vol. 3 No. 1 
 
27 
 
Research Questions 
 
1. What factors have been associated in the literature with successful implementation of health information 
technology? 
2. What factors have been associated in the literature with the failure of health information technology 
implementation? 
3. What factors appear to be most common across all settings and projects? 
4. How did contextual or implementation factors influence or mediate results of health IT implementations? 
5. Are any interdependencies evident among variables? 
6. Are any patterns evident in factors that differ between successful and unsuccessful implementation 
experiences? 
 
FINDINGS 
 
One of the challenges of the study analysis has been dealing with the sheer magnitude of variables associated in the 
literature with effectively implementing health IT in the complex healthcare environment.  The major objective was 
to systematically analyze health IT implementation research and case studies from a multidisciplinary systems 
framework to determine if it is possible to identify a set of variables that are consistently associated with project 
success and, therefore, may be hypothesized to differentiate success from failure to achieve meaningful use of health 
IT. 
Analysis of the selected health IT literature revealed ten facctors that consistently emerged among 
innovative organizations reporting significant improvement in quality of care and patient outcomes. Findings from 
Phase Two of the study have substantially confirmed earlier findings, although some sources classify or describe 
them from somewhat different perspectives. Descriptions and labels for these ten factors have been refined based on 
the findings of our Phase Two research. Synthesizing the prior research revealed many overlaps and different 
perspectives on categorizing them, which suggest interdependencies among them. In addition, the continued 
exploration underscores the systemic nature of large-scale organizational change (i.e., innovations and 
transformation).  Thus, it may be more accurate to think about the factors more as “themes” or “components” of 
creating a culture of innovation as opposed to isolated factors that could singularly make or break a health IT 
project. 
Realizing the Value of EHRs: What Differentiates Success from Failure? 
Achieving meaningful use of health IT starts at “Go Live!” That appears to be one of the prevailing themes of 
organizations that achieve results and realize the value of health IT.  However, the EHR implementation process 
itself is equally important in setting the stage for success. Even organizations that paid considerable attention to 
workflow (i.e. process) redesign as part of implementation saw it as just the beginning of their journey to value 
realization. In Phase 2, we have expanded upon the ten factors originally identified with success of health IT 
implementation. The expanded explanation puts more emphasis on the systemic nature of factors and how they 
influence success or failure. 
 
Process Factors: 
1. Active CEO commitment (with a focus on shared vision, building buy-in, and creating a compelling case 
for change aligned with organizational mission). Visible leadership from the top was one of the most 
dominant factors associated with successful implementation of EHR. Top leadership at successful 
organizations seemed to have a keen sense of the importance of setting the stage for major change and 
how challenging it would be. They were especially adept at aligning organizational goals with technology 
goals and communicating the big picture of how and why the transition to electronic health records was 
essential for moving the organization forward in today’s changing healthcare environment. They were 
often very adept not only at creating a sense of urgency for their own organizations to change, but tying it 
into the need for change on the national level as well in order to achieve the goals of improved care, 
greater access and lower cost. They effectively tied change initiatives to achievement of clinical 
improvement goals and why it was in everyone’s self-interest to support the initiative, thus helping to 
build buy-in. Effective CEO’s consistently reinforced their message and persevered when the going got 
rough. Importantly, they also seemed to understand the implications of changes for other aspects of 
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hospital or practice management and acted accordingly, which proved important to eliminating barriers to 
change.  
2. Patient-centered care and patient engagement. The most successful organizations appear to be leaders in 
moving to more patient-centered care (also referred to as process-centered care) models. It often 
encompasses the notion of putting patient safety first as well. Ultimately the success of patient 
engagement is determined by the quality of the interaction between patients and clinicians. It takes 
advantage of new tools, such as Web patient portals, shared patient records, e-consultation systems and 
online data access for patients, and increasingly mobile apps, home monitoring devices, and more. The 
distinguishing factor appears to be a focus on two-way interaction rather than information push. Some 
innovators see it as a major paradigm shift from today’s task-focused, provider centric institutions, which 
is leading to emergence of new models for care, usually based on a more integrated team approach to care. 
3. Quality focus with clinical benchmarks for monitoring success. The most successful organizations had 
clearly created a culture of quality that started at the top. Policies and benchmarks were aligned with their 
goals, with a top priority on clinical, health outcome goals, and also process improvement goals. It was 
often expressed in terms of putting patient safety first in the mission of the organization. Goals were 
collaboratively developed, explicitly defined, and widely shared. Goals were tracked regularly and 
transparently with clear benchmarks for success. 
4. Workflow (process) integration. The most successful organizations clearly viewed workflow redesign as 
an opportunity to improve continuity of patient care, gain efficiencies, and improve care outcomes. Indeed 
workflow redesign was seen as key to achieving value from health IT systems for patients, providers, and 
the organization. Leadership for successful workflow redesign resided with physicians, nurses, and other 
providers with high involvement and buy-in of clinical staff.  Projects were well planned, orchestrated, 
and resourced. Workflow redesign was an ongoing process that started with Go Live.  It was also iterative; 
as clinicians gained experience with new systems, they gained new insight into opportunities for 
improving care delivery. As clinicians gained experience, innovations tended to became more integrated 
across former silos of care with more aggressive patient outcome goals. 
5. Strong leadership of clinical professionals (physicians and nurses). Highly successful healthcare systems 
inevitably had strong, visible physician leaders who had a clear vision for the potential for electronic 
health information and exchange to transform care in positive ways. They were effective in working with 
their peers and enlisting their buy-in to change by helping them see the benefits longer term for 
themselves, their patients, and the institution. Strong nursing leadership also appeared to be vital. Nurses 
clearly had a perspective of the patient care workflow different, and in many ways more detailed, than 
physicians. Working relationships between physicians and nurses were critical to redesigning workflows.  
Role changes were often indicated, especially with a shift to more team-based care. Clinicians could be 
both strong enablers as well as strong barriers to change. 
6. Engagement, Training, On-going Support. Clinician engagement on all levels was critical to success. 
Understanding of what was required of clinicians and why it was important could NOT be assumed. 
Training was cited in every case as critical to success. However the quality of the training and support was 
equally important. Training both initial and ongoing and incremental was critical for smooth transition to a 
paperless patient care system. Hands-on training immediately prior to Go Live as well as on-going 
training was both critical. Training needs differed among clinicians and at different stages of the process. 
An especially distinguishing feature among the success stories was that training was also viewed as a 
means of engaging staff members in implementation. Training provided one to one, just in time, 24/7 
minimizes frustration, provides opportunities to educate about appropriate use, identifies corrections, and 
allows further improvements to minimize potential medication errors (First Consulting Group, 2006). 
Training was also viewed as an opportunity to reinforce best practices. 
 
Contextual Factors: 
7. Supportive organizational climate for innovation. Successful organizations were able to create a climate or 
culture that was supportive of change and encouraged clinicians to try new ideas while realizing that not 
all ideas would prove to be effective.  Recognizing that there are both technical and social aspects to 
technology implementation, successful organizations appear to be more sensitive to the opportunities from 
the viewpoint that the technology and the organization transform each other during the process. Even with 
a well-thought out plan, the process can actually take on a life of its own, and a system for flexibility is 
essential.  Feedback, dialogue, interventions, and activities all play important roles; innovation is iterative. 
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A culture of innovation appeared to be strongest when it cascaded from the top throughout the 
organization and clearly aligned with the mission of the institution. 
8. Collaborative culture (teamness).   
Evidence suggests that participation and engagement are vital for the success of new technologies. 
Successful organizations tend to create a cooperative dynamic where end users solve technical problems, 
write templates, and teach each other about software features. Teamwork is a major pillar.  Collaboration 
is a clear expectation. The value that seems to bring the various medical professional groups together for 
integration is a broad consensus about the importance of effective and efficient care. A collaborative 
approach is viewed as critical during design, development, implementation, and post-implementation 
phases (optimization). Most often the staff, not the physician, has the best knowledge of existing and 
optimized processes. Different members of the workforce bring different perspectives and skills; 
interdisciplinary approaches generally are viewed as most effective.  
9. Systems perspective on change (holistic view). Success of EMR implementation and use depends on 
integrating the system into often complex organizational settings. “The ultimate value achievable from an 
investment in health IT is directly related to the breadth of integration it provides across all parts of the 
healthcare delivery system (Ajami& Bagheri-Tadi, 2013). Workflow redesign is critical because of the 
need for realignment to realize the value of technology investments and improve quality. Efforts generally 
affect patient--clinician relationships job roles, incentives, as well as workflows and clinical practice 
routines. It is more like building a new ship rather than just moving the deck chairs around. A systems 
perspective helps clarify interdependencies and points of interaction between what are often relative silos 
of operation. These are the points in the care system where patients tend to get “lost” or errors occur as 
hand-offs are made. The most innovative organizations focused on improving coordination of care, which 
generally means better communication and coordination across different functions and care units and often 
present the best opportunities for streamlining processes, improving coordination of care, and reducing 
medical errors.  
 
Technology Factors: 
10. Technology reliability, responsiveness and interoperability. Technology usability, reliability, 
responsiveness and interoperability repeatedly came up in the literature as key factors (Fellmeth, 2014). 
Availability of local technical support was seen as critical. EHR technical design, performance and 
support reportedly affected its usage and user satisfaction. Other concerns related to reliability and 
security. The presentation of information in the EHR was identified as a major issue, especially when it 
did not map to workflow. This issue underscores the importance of the EHR (or other health IT) selection 
processes since there are many competing systems with varied interfaces and functionality. It was not 
possible to assess the extent to which lack of fit of EHR technology to practice needs might be attributed 
to general deficiencies in all EHR systems or whether it might be attributed to a failure to make a good 
choice of system for practice needs.  Inadequate training is also sometimes misdiagnosed as technical 
problems when users are unaware or incorrectly use functionality. A lack of interoperability and 
information exchange infrastructure and associated costs are the most common barriers to information 
sharing among clinicians.  
 
Table 3 shows the frequencies for each of the ten critical success factors for meaningful use. Not all articles, case 
studies, or reports necessarily identified all ten success factors. Some study reports were more comprehensive in 
reporting on the full scope of the implementation process whereas others were more focused on less comprehensive 
objectives.  These factores came up consistently across different projects, but the terminology and frame of 
reference varied. For example, for the factor “Active CEO Commitment,” here are some examples of how the 
importance and impact of the factor was reported in different studies. (Note these are brief statements; in most cases 
the discussion was more detailed.) 
 Support of the policy making level is required for widespread health IT adoption beyond pilot stages 
(Lluch, 2011). 
 Governance refers to senior management’s activities or substantive personal interventions in the 
management of the EMR implementation. It is concerned with mission, vision and top management’s 
behaviors related to pre-implementation, implementation, and post implementation of the EMR (Kashavjee, 
2006). 
 Successful implementations are supported by executives (Ludwick, 2008). 
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 Shared vision for care delivery starts with the end in mind (ONC, 2014). 
 The work of relating and engaging with users is central to the successful implementation of any new 
technology and starts at the top levels (Mair, 2012). 
 “Sense-making” is an important aspect of implementation.  Sense making deals with having a shared view 
of its purpose, understanding how it will affect them personally, and grasp its potential benefits (Mair, 
2012). 
 Vision, support, and involvement starts with upper management (Metzger, 2003). 
 CEO must be on board  (Metzger, 2003) 
 Mindset that CPOE (or any change) is the right thing to do, not focused primarily on ROI (Metzger, 2003). 
 In every hospital, much effort was expended to convince physicians that CPOE was a necessary investment 
in patient safety and quality (First Consulting Group, 2006). 
 Coordination of business and IS planning is successful only if mandated by top management (Lederer, 
1989). 
 Leadership recognizes that there will be bumps in the road and will be unwavering. Commitment equals 
resources, multi-year effort, not expecting immediate results (Metzger & Fortin, 2003). 
 
Table 3. CSF For Meaningful Use: What Differentiates Success from Failure? 
 
Critical Success Factors 
 Frequency of 
Citations  
 
Active CEO commitment (with a focus on mission, vision, 
building buy-in, and creating a compelling need for change) 
Patient-centered care and patient engagement 
 37 
 
24 
 
Quality focus with clinical benchmarks  30  
Workflow integration  33  
Strong leadership of clinical professionals (physicians and 
nurses) 
 44 
 
Engagement, training, ongoing support   32  
Supportive organizational climate for innovation  18  
Culture of collaboration  26  
Systems perspective   38  
Technology reliability, responsiveness, interoperability  28  
 
 
 
  
DISCUSSION 
 
This section addresses the six research questions addressed by the study. Table 1 and 2 underscored the complex 
process of implementing new health IT systems. With more than 100 factors identified in the research that are 
believed to influence implementation results, the two frameworks shown in Tables 1 and 2 help to clarify the many 
requirements for EHR implementation. However, not only have these frameworks failed to substantially improve 
results, neither do frameworks such as these answer the question of what differentiates success from failure for those 
organizations that follow them. Our study essentially asks: Out of everything that must be addressed for a successful 
health IT implementation, what are the critical success factors to ensure the organization achieves their clinical 
improvement targets? What do CEOs need to focus on to ensure they get it right? The research has identified 10 
themes (CSFs) that consistently emerged from innovators that reported significant improvements in care goals and 
patient outcomes. The findings became the basis for classifying and describing ten critical success factors, only one 
of which relates directly to technology. The others are contextual and process factors. Moreover, the evidence points 
to multiple interdependencies among these variables, none of which have yet been empirically verified. It is not that 
all the myriad of factors are not important. It is more a matter of creating focus for top managers and project leaders 
to steer the ship. 
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A prevailing theme among successful organizations is a view of achieving value from health IT as a shared journey, 
aligning initiatives with organizational goals for clinical improvement and the institutional mission. Successful 
organizations tend to see challenges as opportunities rather than problems. The organizations developed a culture 
that encouraged innovation, supported change, and viewed failure as part of the learning process.  
 
In addition, studying the issues from a systems framework provides insight into the complexity of clinical 
innovation. It shifts the perspective from viewing EHR implementation as a single event to looking at the dynamics 
of achieving value of EHRs as an iterative process that involves the interaction of technology, people, and process at 
both individual and organizational levels.  
 
Research Limitations 
 
Our search was limited to English language articles and cases published since 2000 (with a few exceptions). 
Emphasis was placed on the most recent studies because of the rapid advancement of EMR implementation in the 
past few years and to gain the viewpoint of medical practices that had some history of use. A structured analysis 
process was used to synthesize prior research. However, due to the nature of qualitative studies, it is difficult to 
entirely rule out biases in the analysis and interpretation of findings, and therefore may have limited generalizability. 
Although the research included international studies, the predominant focus was on the United States health care 
system, and cultural differences that might influence study findings are not specifically taken into consideration. 
 
In addition, although not specifically documented in the study, the first author’s many years of experience in 
implementing IT change in a variety of settings as well as knowledge of case studies, presentations at conferences, 
stories of innovation award winners by organizations such as HIMSS and Health Informatics Magazine, workshops, 
etc. also influenced and reinforced the conclusions from trends specifically identified through the structured analysis 
conducted in the study. Thus although as a researcher one might claim impartiality, it is hard to rule out bias in a 
qualitative study.  
 
IMPLICATIONS FOR PRACTICE AND FUTURE RESEARCH 
 
The research has direct implications for clinical practice. It addresses important questions that should be of interest 
to every healthcare provider engaged in IT based initiatives to improve the delivery of care, which usually require a 
huge investment of resources. Given the large number of projects that fail to fully achieve the intended benefits from 
EHR implementation, identifying factors that could help improve the success rate of initiatives would have 
significant and widespread benefit. 
 
The findings of this study suggest that technology is only one of ten (or possibly more) factors that interact 
systemically to affect the meaningful use of health information technology. Thus, when measuring or researching 
the impact of health information technology, it is critical to differentiate between issues, problems and results that 
truly can be attributed to technology versus those related to contextual issues. Putting the technology in place, 
training people to use it, and converting paper records to electronic is only a necessary but not sufficient step toward 
achieving the value of EHR systems. It is also probably the easiest part.  It sets the stage and provides new tools. 
Gaining the insight into how and why EHR systems can be used to change the way care is delivered to increase 
quality, improve access, and reduce cost is a dynamic, iterative process that has implications for every aspect of 
healthcare operations, and thus can best be viewed systemically. Making the process and organizational changes 
takes hard work, commitment at all levels starting at the top, engaging the entire organization, and focusing on what 
is best for patients. 
 
Beyond the immediate institutional impact, projects that fail to achieve anticipated results can have consequences 
for progress toward transforming healthcare on a national level. Failures that are misinterpreted as failures of 
technology rather than failures of implementation methods or other factors, especially when reported in the health IT 
literature, can be counterproductive and can influence decisions of policy makers or industry leaders. 
 
For the authors, the study is intended as a foundation for further research. It is hoped that other researchers will also 
find the results useful as a foundation for future research to inform understanding of how health IT can create value 
in healthcare delivery and outcomes. It is hoped that the findings will provide focus for more empirical research and 
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comparative effectiveness studies of contextual and organizational factors critical to the success of health IT 
transformation projects. Analyzing individual factors is insufficient to fully understand the dynamic relationships 
that affect the ability to effectively use health IT to transform care. A holistic systems approach can help deepen our 
understanding in ways that can help improve the success rate in using health IT to innovate and improve healthcare 
practice and patient outcomes. 
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